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@ Process and arrangement for actuation of a motor vehicle's braking system. 

(g) The invention relates to a process and arrangement 
designed, through braking, to keep constant the speed of a FiG.1 • Y 
motor-vehicle when travelling on downhill slopes. With the aim 
of producing simple actuation and deactuation of the constant ■ 
speedkeeping function, the invention is characterized princi- 
pally in that the constant speedkeeping function commences 
upon actuation of a driver-activated brake control (17). In 
connection with this, the lowest vehicle speed is stored as a . 
target value within the memory of a control unit (1). The actual 
vehicle speed is then regulated towards the target value 
through activation of the vehicle brakes (4)'. Only once an 
ordinary driver-activated control (19) is activated, is the 
specified regulation towards the target value suspended. 
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Description 

Process and arrangement for actuation 

The invention relates to a process according to 
the preamble of Patent Claim 1, as well as an 
arrangement for implementing the process accord- 5 
ing to the preamble of Patent Claim 6. 

State of the art 

In order to be able to achieve constant speed- 
keeping for a motor-vehicle on downhill slopes, io 
regulation of the vehicle's brakes towards a target 
speed selected by the driver is already known. 

In the case of heavier motor-vehicles, there are 
used in this connection various types of auxiliary 
brakes over and above the vehicle's ordinary wheel 15 
brakes. These auxiliary brakes can be designed in 
such cases with a forced cooling system which 
allows for prolonged application of the auxiliary 
brakes without the vehicle's main brakes being 
used. As a result, the main brakes, which conven- 20 
tionally comprise friction brakes of the disc brake or 
drum brake type, are prevented from overheating, 
with the associated risk of brake failure. With the use 
of auxiliary brakes, increased operating safety is 
thus obtained in the braking system, since the 25 
auxiliary brakes are advantageously used for con- 
stant speedkeeping purposes and for moderate 
decelerations, whilst the vehicle's main brakes are 
saved for violent brakings provoked by unexpected 
disturbances in the traffic flow. 30 

Systems for constant speedkeeping on downhill 
slopes by the regulation of auxiliary brakes are 
previously known through, for example, patent 
specifications US.A, 4.485.444, US.A. 4,477,124 and 
US.A. 4,462,479, in which systems built up of logic 35 
circuits, for example in the form of a micro-com- 
puter, regulate the brakes towards a target speed 
set by the driver. 

The known constant speedkeeping systems are 
actuated by a driver-activatable control system 40 
which is used exclusively for this purpose. This 
control system can, for example, be disposed upon 
the steering wheel console in the form of a lever or a 
rotary control or, In certain cases, a foot-operated 
controi over and above the vehicle's ordinary foot 45 
pedals for accelerator, brakes and clutch. Constant 
speed keeping systems have also been proposed, 
actuated through some form of push-button pro- 
gramming by the driver. 

50 

Summary of the invention 

The object of the present invention is to allow an - 
automatic constant speedkeeping function on 
downhill slopes which will take effect once the driver 
has actuated an ordinary service brake control for 55 
the main braking system of the vehicle. It is thus 
possible to omit an extra operating control system 
for the driver which would be exclusively operated 
for actuation of the constant speedkeeping function 
and which, additionally, would increase the number 60 
of driver controls and the complexity of the driver^s 
environment. To this end. the process according to 
the invention is distinguished by the distinctive 



of a motor-vehicle's braking system 

features specified in the characterizing part of 
Claim 1 and the arrangement according to the 
invention by the distinctive features specified in the 
characterizing part of Claim 6. 

In an embodiment of the process according to the 
invention, the disengagement of the constant 
speedkeeping system is actuated in a manner 
known per se by an ordinary control for regulation of 
the motor-vehicle's load. Consequently, a constant 
speedkeeping function is obtained totally without 
either extra actuation or extra deactuatlon controls. 

In a further advantageous embodiment, the down- 
ward regulation of the constant speedkeeping 
function towards a target value is principally effected 
by the fact that the vehicle's auxiliary brakes are 
activated while the vehicle's ordinary wheel brakes 
are not actuated or, alternatively, are partly actuated 
by an ordinary service brake control partially acti- 
vated by the driver. 

Other distinguishing features will emerge from the 
appended claims and from the subsequent descrip- 
tion made with reference to the attached figures. 

Brief description of the figures 

Figure 1 shovys a basic structural design of a 
brakingsystem according to the invention. 

Figure 2 shows a flow-chart relating to the 
brake actuation program. 

Description of an exemplary embodiment 

Figure 1 illustrates a basic arrangement incorpor- 
ating those components necessary for the invention. 
Other monitoring devices or regulating devices 
which form part of a complete braking system for 
motor-vehicles, but which are not necessary for an 
understanding of the invention, are omitted. 

The braking system incorporates a logic circuit 
which, in the exemplary embodiment, comprises a 
microcomputer 1 , hereinafter referred to as the CPU. 
The system receives a power supply from a battery 6 
via a feed cable 10, to which are connected cables 
11, 12, 13. These are in turn connected respectively 
to the CPU, a brake pedal transmitter 2 and an 
accelerator pedal 3. The CPU is earthed via cable 29. 
The transmitters 2, 3 consist of limit contacts 16. 18 
which are connected to each foot pedal control and 
which are only open when the foot pedal controls 17, 
19 respectively are at rest. Consequently, as a result 
of these contacts, the CPU receives signals via 
cables 14, 1 5 whenever the accelerator pedal or 
brake pedal is activated. 

The CPU continuously monitors the vehicle's 
speed through a speed transmitter 5. The speed 
transmitter is suitably a frequency transmitter 30 of 
the inductive type, connected to the CPU via cables 
31, 32, and which, through rotating gear rings or 
hollow rings on, for example, an output shaft in the 
vehicle's gearbox, transmits an alternating voltage, 
the frequency of which is proportional to the speed. 
The CPU is also able, through changes in the 
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frequency, to calculate the vehicle's rate of accelera- 
tion. 

Depending upon the incoming signals from the 
brake pedal transmitter 2, the accelerator pedal 
transmitter 3 and the speed transmitter 5, the CPU 
then actuates the brake regulating device 4. 

According to the invention, the CPU contains a 
memory unit 40 within which the CPU stores a value 
representing the vehicle's lowest instantaneous 
speed, monitored by the speed transmitter 5 during 
the time in which the brake pedal 17 is activated and 
the contact 16 is closed. Following activation of the 
brake pedal, the CPU uses the speed value stored 
within the memory 40 as a speedkeeping target 
value. In the preferred embodiment, the target value 
is stored in a register address within the CPU 
intended for the target value and the conditions for 
the target value monitoring and fresh inputting of a 
new target value are provided by the CPU's 
software. The same functions can also of course be 
obtained with a control unit built up from logic 
circuits. By means of the abovementioned arrange- 
ment, there is thus formed a constant speedkeeping 
target value which, in a manner later described, is 
used for regulation of the vehicle's braking device 4 
whenever the vehicle speed exceeds the target 
value. 

The CPU also contains at least one resetting 
device which, in the exemplary embodiment, com- 
prises the accelerator peda! transmitter 3. This 
device, upon being activated, transmits a signal 
through cable 15, whereupon the CPU suspends the 
constant speedkeeping function. This can suitably 
occur as a result of the target value within the CPU 
register being allocated an unreasonably high value 
substantially in excess of the vehicle's maximum 
speed, which means that the vehicle's monitored 
speed cannot exceed this fictitious target value. 
When the system, following actuation of the brakes, 
has once again received a real target value stored 
within the memory, the braking device will be applied 
as soon as the vehicle's speed exceeds the target 
value, whereas the constant speedkeeping function 
ceases once the accelerator pedal is re-actuated. 

The flow diagram In Figure 2 illustrates how the 
constant speedkeeping function is obtained accord- 
ing to a program stored within the CPU. The program 
is divided into 3 main sections, A.B.C. The first 
section A produces a function in which any actuation 
of the brakes is monitored and a target value Vm is 
set at the vehicle's lowest speed. In a comparison 
stage 40, monitoring is carried out to determine 
whether the brake pedal 17 is actuated, which a 
signai B on the cable 14 trar-.-.^mits. If a signal is 
present on the cable 14, then the program proceeds 
to the operation stage 41, in which a brake flag Bx 
within the CPU register is set high, whereupon the 
program proceeds to a comparison stage 42, In 
which the vehicle's speed V is compared with the 
target value Vm within the CPU register. If the vehicle 
speed V is lower than the target value Vm, the 
program goes on to the operation stage 43, in which 
the vehicle speed V is inputted as a new target value 
Vm. 

There then follows the second section B of the 



program, in which a resetting function is obtained if 
the accelerator is actuated. In the comparison stage 
44, monitoring is carried out to determine whether 
the accelerator pedal 19 is actuated, which a signal 
5 TP on the cable 15 transmits. If a signal is present on 
the cable 15, then the program proceeds to the 
operation stage 45a, in which the brake flag Bx 
within the CPU register is set low, whereupon the 
program proceeds to the operation stage 45b, in 
10 which the target value Vm is allocated the abo- 
vementioned unreasonably high value for the ve- 
hicle. / 
After the program sections A and B there follows I 
the brake control function C itself, for obtaining \ 
15 constant speedkeeping on downhill ^ slopes. This ] 
function is only actuated however if the brake flag Bx 
is high, which is the case if the brake pedal has been 
actuated without accompanying or simultaneous 
actuation of the accelerator pedal. Program section 
20 C commences in the comparison stage 46. in which 
monitoring of the status of the brake flag Bx is 
carried out. If the brake flag Bx is high, the program 
proceeds to the comparison stage 47, in which the 
vehicle's speed is compared against the target value 
25 Vm obtained from function A. If the vehicle speed V 
is greater than the target value Vm, the program then 
proceeds to the operation stage 48. In stage 48, the 
vehicle's braking device 4 is applied, designated in 
the figure as BR, after which the program goes on to 
30 the operation stage 49. The program also goes to 
this stage if, in stage 47, the vehicle speed V was 
found to be less than the target value Vm. Stage 49 
contains a control routine MOD, in which both the 
vehicle's deceleration and acceleration are checked 
35 whenever a braking procedure is initiated. For 
smooth brake control, the brake application level 
can be adjusted downwards if the deceleration 
exceeds defined limit values and can be adjusted 
upwards if the acceleration exceeds other defined 
40 limit values. 

Stage 48 can itself contain a number of sub-ele- 
ments, in which the brake application level within the 
vehicle's braking device 4 is regulated in proportion 
to the exceeded target value. The braking device 4 
45 can advantageously comprise an auxiliary brake in 
the vehicle's drive line, i.e. in the power transmission 
between engine and drive gear, in the form of a 
hydrodynamic retarder or an electrical eddy current 
brake. These can be primarily regulated in a plurality 
50 of braking stages, after \ivhich, in the case of major 
braking requirements, a conventional exhaust brake 
connected to the engine can also be actuated. The 
exemplary embodiment in Figure 1 shows an 
arrangement with an exhaust-gas actuator 25 and a 
55 retarder with three braking effect stages 26-28. The 
first braking effect stage 26 yields a braking torque 
which has been tailored to the vehicle and to low 
braking requirements, whereas braking stages 27 
and 28 yield progressively increasing braking tor- 
60 ques. With a braking device set-up of this kind, the 
CPU can then regulate the braking effect stage 26 in 
the event of the speedkeeping target value being 
moderately exceeded, whereas stages 27-28, plus 
25, are regulated in proportion to the degree by 
65 which the target value Vm is exceeded. 
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If program secton C in stage 46 detects that the 
brake flag -Bx-is -low, which is-the case where the 
accelerator pedal has been actuated without subse- 
quent brake pedal actuation, the program then 
proceeds to stage 50. This disengages the brakes, 5 
designated in the figure as BR-R, which the program 
might have actuated in program stage 48 upon prior 
running of the control program. 

The program 40-49/50 is suitably run by the CPU 
as an interrupt routine a number of times per 10 
second. Each stage takes something in the order of 
a few microseconds in terms of running time. Since 
the formation of a new speed value V for the vehicle 
through the frequency transmitter 30 calls for a 
certain minimum time, it is this time which deter- 15 
mines the system's response time for brake regula- 
tion. On the other hand, the brake regulation is 
suspended through an accelerator pedal starting 
rheostat with a response time corresponding to the 
interrupt interval. The vehicle's inertia is so great, 20 
however, that the brake regulation by the driver will 
be felt to be continuous. 

The above description of an exemplary embodi- 
ment of the invention should not be regarded as 
limiting the same, but rather, within the framework of 25 
the concept of the invention and the attached Patent 
Claims, it can be modified in a plurality of embodi- 
ments. 



Claims 

1. Process designed, through braking, to 
keep constant the speed of a motor-vehicle 
when travelling on downhill slopes, charac- 55 
terized in 

that upon actuation of a driver-activated brake- 
control (17), the lowest instantaneous vehicle 
speed which has been developed during the 
entire brake control actuation is registered as a 40 
speedkeeping target value (Vm), 
that when the vehicle's current speed (V) 
exceeds the speedkeeping target value, the 
vehicle's braking is controlled to regulate the 
speed towards the specified target value, and 45 
that the specified regulation is only suspended 
once a driver-activatable signal (TP) has been 
registered. 

2. The process according to Patent Claim 1, 

. characterized in that the driver-activatable sig- 50 
nal (TP) which suspends the constant speed- 
keeping function is obtained when an ordinary 
driver-activated control (19) for regulation of 
the engine load is not at rest. 

3. The process according to Patent Claim 2, 55 
characterized in that the downward adjustment 

of the speed towards the target value (Vm) is 
not effected through activation of ordinary 
wheel brakes on the vehicle, but instead 
through the activation of an auxiliary brake 60 
system (25-28) disposed within the vehicle's 
drive line. 

4. The process according to Patent Claim 3, 
characterized in that the auxiliary brake system 
contains a primary auxiliary brake (26-28) which 65 



comprises a hydrodynamic brake disposed 
within the drive. line. 

5. The process according to Patent Claim 3. 
characterized in that the auxiliary brake system 
contains a secondary auxiliary brake (25) which 
comprises an exhaust brake disposed within 
the car-engine's exhaust system, which is 
regulated to effect braking whenever the pri- 
mary brake is unable to reduce the vehicle's 
speed down to the speedkeeping target value. 

6. Arrangement for constant speed keeping 
of a motor-vehicle when travelling on downhill 
slopes through regulation of the vehicle's 
braking device (4) via a control unit (1) which, by 
means of monitoring devices (2,3,5), recog- 
nises at the very least the vehicle's speed, the 
brake control position and the position of an 
additional vehicle control (19). so as to bring 
about disengagement of the constant speed- 
keeping system, characterized in that the brake 
control comprises the vehicle's ordinary service 
brake control (17) and that the control unit (1) 
contains a memory for storage of the lowest 
vehicle speed which the vehicle has or has had 
during simultaneous signalling from the moni- 
toring device (2) for the position of the brake 
control (17) indicating that the brake control 
(17) is not at rest, towards which lowest vehicle 
speed the control unit (1) brakes the vehicle by 
virtue of the fact that signals regulate the 
vehicle's braking device (4) whenever the 
recognised vehicle speed exceeds the stored 
lowest vehicle speed and until the monitoring 
device (3) for the additional vehicle control 
yields a signal for the disengagement of the 
constant speedkeeping system. 

7. Arrangement according to Patent Claim 6, 
characterized in that the control unit (1) 
actuates an auxiliary braking system containing 
a primary auxiliary brake (26-28) which com- 
prises a hydrodynamic brake disposed within 
the vehicle's drive line. 

8. Arrangement according to Patent Claim 6, 
characterized in that the control unit (1) 
actuates an auxiliary braking system containing 
a primary auxiliary brake (26-28) which com- 
prises an eddy current brake disposed within 
the vehicle's drive line. 

9. Arrangement according to Patent Claim 6, 
characterized in that the control unit (1) 
actuates an auxiliary braking system containing 
a primary auxiliary brake (26-28) which com- 
prises a friction brake disposed within the 
vehicle's drive line. 

10, Arrangement according to one of Patent 
Claims 7-9, characterized in that the auxiliary 
braking system contains a secondary auxiliary 
brake (25) which comprises an exhaust brake 
disposed within the vehicle engine's exhaust 
system which is directed to brake whenever the 
primary brake (26-28) is unable to reduce the 
vehicle's speed down to the speedkeeping 
target value. 
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@ The invention relates to a process and arrange- 
ment designed, through braking, to keep constant 
the speed of a motor-vehicle when travelling on 
downhill slopes. With the aim of producing simple 
actuation and deactuation of the constant speed- 
keeping function, the invention is characterized prin- 
cipally in that the constant speedkeeping function 
commences upon actuation of a driver-activated 
brake control (17). In connection with this, the lowest 
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vehicle speed is stored as a target value within the 
memory of a control unit (1). The actual vehicle 
speed is then regulated towards the target value 
through activation of the vehicle brakes (4), Only 
once an ordinary driver-activated control (19) is ac- 
tivated, is the specified regulation towards the target 
value suspended. 
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